in the studbook [1] ; the average foaling rate over the past 10 years has been close to 48 50 foals a year, though this number has increased to around 70 foals a year in the 49 last 2 years [2] . Average age at first foaling has increased in recent decades and for 
58
The Asinina de Miranda is an endangered breed, despite attempts to raise interest in 59 it by identifying alternative uses for these animals. It has been suggested that the 60 number of females breeding each year be increased and that jennies should enter 61 into reproduction earlier than is currently usual in an effort to increase foaling [1,2].
62
As there is such a limited amount of available information, this confirms the need for as is also found in mares [12] .
80
There are a few studies available on the characteristics of the estrous cycle for other 81 European donkey breeds [7, 11, 13, 14] . However, there have only been a limited 82 number of comparative studies into differences in donkey breeds, like those known to 83 exist in breeds of horse [15] , surveying characteristics such as the rate of ovulation previous reproductive histories were generally unknown in respect to previous 116 pregnancies, but none of the females had foaled in the preceding breeding season.
117
The existence of regular estrous cycles was confirmed before the onset of the study.
118
All the jennies were considered potentially fertile after a breeding soundness exam.
119
The animals were housed in Vila Real, Portugal (41º17'N 7º44'W), in the University 
197
An ANOVA test was conducted, followed by a Bonferroni post-hoc test for means 
Length of the estrous cycle stages

223
The present study surveyed a total of 33 estrous cycles. Cases of anovulatory estrus 224 or of split estrus were not observed. The length of the interovulatory interval was 23.8 225 ± 0.55 days, ranging from 17.6 to 34.7 days. The lengths of diestrus and estrus were 226 17.9 ± 0.46 days (11.6 to 27 days) and 6.65 ± 0.30 days (3.15 to 9.71 days), 
238
In general, ovulation occurred less than 15 hours before the end of the estrus, but 239 jennies maintained estrous behaviour for a variable period after ovulation (Table 1) .
240
In 21 of the 33 cycles studied, estrus lasted between 4 to 53 hours after ovulation, for 
293
The overall maximum follicular diameter prior to ovulation was 38.4 ± 0.68 mm (Table   294 2). It was smaller in multiple ovulatory cycles (37.20 ± 0.82 mm) than in single 
305
The ovulation rate did not correlate with the daily growth rate of the dominant follicle 306 neither during the period from deviation to the onset of estrus (p=0.854) nor from the beginning of estrus until ovulation (p=0,955). The daily follicular growth rate during the estrus was significantly higher than in the period from deviation to onset of estrus M A N U S C R I P T (Figure 1 ).
A C C E P T E D
ACCEPTED MANUSCRIPT 14 in single (p<0.001), double (p<0.001) and triple ovulations (p=0.004). Higher
331
The area under the progesterone curve, corresponding to the total level of 332 progesterone in diestrus, was higher in multiple ovulatory cycles than in single In the present study, the dominant follicle was first detected in the ovary as the 435 fastest growing follicle at about 13 days prior to ovulation. The mean follicular
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
diameter at the onset of estrus, corresponding to days 5 to 6 before ovulation in 
450
As expected, the daily follicular growth is higher during estrus than in the period The present study has enabled identification of the estrous cycle characteristics of asinina: nozioni di ginecologia e ostetricia. In: Milonos, E and Polidori, P, editors.
533
Latte di asinna produzzinone, caratteistiche e gestione dell'azienda asinina,
534
Fondazione Iniziative Zooprofilattiche e Zootecniche, Brescia, Italy; 2011, p. 91-100.
535
[5] Ginther OJ, Scraba ST, Bergfelt DR. Reproductive seasonality of the jenney.
536
Theriogenology. 1987; 27: 587-92. 
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Highlights
• We revised the manuscript as requested.
• We reformulated the sentences that were less clear, and an English revision of the final manuscript form was undertaken
• Some concerns regarding the material and methods section were clarified
• This paper presents the lengths of the interestrous interval, estrus and diestrus in the Portuguese donkey breed Asinina de Miranda
• We also describe the ovulation rate in the studied population.
• Follicular growth rates and the sizes of the dominant follicle at the onset of estrus and at ovulation are detailed in single and multiple ovulations
• The total progesterone level in diestrus is compared in multiple and single ovulatory cycles.
